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GROUND-WATER RESOURCES OF WEST-CENTRAL INDIANA
Preliminary Report: Vermillion County

By F. A. Watkins, Jr., and D. G. Jordan

ABSTRACT

Vermillion County, in west-central Indiana, has an area of about 263
square miles. Consolidated rocks of Pennsylvanian age and unconsolidated
rocks of Pleistocene age are the major sources of ground water for domestic,
stock, industrial, and municipal supplies. Wells in Vermillion Cocunty wvary
greatly in depth and yield. Wells tapping Pennsylvanian rocks range in
depth from about 50 to 550 feet and in yield from less than 1 to about 75 gpm
(gallon per minute). Some wells tapping the rocks of Pennsylvanian age yield
no water. Wells tapping Pleistocene sand and gravel range in depth from about
15 to 230 feet and in yield from about 1 to 1,200 gpm. Field chemical analy-
ses of water from these sources show that the chemical quality differs greatly.
A modal grouping was used to find the most frequent values for the sulfate and
chloride contents and for the hardness of water in Vermillion County. This
method yields the following results for water from aquifers of Pennsylvanian
age: sulfate, 14 ppm (parts per million); chloride, 15 ppm; and hardness,

345 ppm; and for water from aquifers of Pleistocene age: sulfate, 14 ppm;
chloride, 7 ppm; and hardness, 341 ppm. Locally water from these sources may
exceed the U. S. Public Health Service (1962) drinking-water standards for
either iron, sulfate, or chloride content.

This preliminary report contains tabulated records of about 245 wells and
other drilled holes giving information about well construction, water levels,
conditions of occurrence, and character of the water-bearing material; select-
ed logs for about 121 wells and other drilléed holes giving the drillers' de-
sceription of the material encountered and a tentative interpretation by the
authors of the geologic age; records of 5 springs g#ving information about
geologic source, yield and temperature of the water; results for 72 field
chemical analyses of water from wells, 5 from springs, and 10 from streams,
giving irom, bicarbonate, sulfate, and ‘chloride contents, and the hardness
of water; and water levels in 1 observation well indicating the magnitude of
short and long-term water-level fluctuations in the unconsolidated rock.
These basic data include much of the material to be used in an interpretive
report on the ground-water resources and geology of the area.

A map of Vermillion County shows the location of all water wells, holes
drilled for purposes other than water supply, springs, and stream sampling

sites listed in this report. An additional map shows availability of ground
water.



INTRODUCTION

Purpose and Scope

An investigation of the ground-water resources and geology of nine counties
in west-central Indiara has been conducted intermittently since 1950. 1In 1956
the investigation was placed on a full-time basis and another county was added
to the area of study. This investigation is being made by the U. S, Geological
Survey in cocoperation with the Division of Water Resources, Indiana Department
of Conservation, as a part of a broad program of these agencies to inventory
and evaluate the ground-water resources of Indiana.

This report is the last of a series of 10 preliminary reports to be publish-
ed on the ground-water resources and geology of west-central Indiana. The pur-
pose of this report is to make the basic data collected during the investigation
available to the public and to provide a preliminary evaluation of the ground-
water conditions and the geology as an aid to the development of the ground-
water resources. A more detailed and comprehensive analysis will be published

in an interpretive report on the ground-water rescurces and geology of the
area.

The investigation was made under the immediate supervisicn of F. H. Klaer
and C. M. Roberts, successive district geologists for Indiana.

Location and Areal Extent

Vermillion County is in the west-central part of Indiana (fig 1). The
county is roughly rectangular and has an area of about 263 square miles. It
is bounded on the north by Warren County, on the east by Fountain and Parke
Counties, on the south by Vigo County, and on the west by the State of Illinois.
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Well -numbering System

A numbering system is used to locate and identify the wells, holes drilled
for purposes other than water supply, and springs in this report. The number
assigned indicates the location according to the official rectangular survey of
public lands, For example, in the number for well 14/9W-33N1, the part preced-
ing the hyphen indicates that the well is in T. 14 N., R. 9 W. The first number
after the hyphen indicates the section in which the well is located. Each quar-
ter-quarter section (40-acre tract) within a section is given a letter symbol as
shown on figure 2. Within the quarter-quarter section, wells are numbered serial-
ly. Therefore, well 14/9W-33N1 is the first well listed in SW%SW% sec. 33, T.
14 N., R. 9 W,
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DATA COLLECTION AND PROCESSING

The well data were collected from drillers, water works superintendents,
and others. The well records obtained from drillers were of two types----
written records and reports from memory. A tentative driller's location of
the well record was obtained at the time of collection and this was checked
against the property records in the county courthouse to verify the location,
to locate the property, and to obtain the name of the current property owner.
The well location was then checked in the field and its location plotted on
the appropriate U. S. Geological Survey 74-minute topographic quadrangle map.
The locations given on the records of test holes, oil or gas exploration holes,
and wells from other reports were accepted without further verification.

Plate 1 shows the location of water wells, test holes, or holes drilled
for purposes other than water supply, springs, and stream sampling sites.
All locations are accurate to the nearest quarter-quarter section and most
locations are shown to the nearest 10 acres or quarter-quarter-quarter sec-
tion. The basic data for these wells and holes drilled for purposes other
than water supply are summarized in table 4. Selected drillers' logs of
wells and other drilled holes with tentative interpretations by the authors
of the geologic age of the materials encountered are given in table 5. Basic
data for the springs are summarized in table 7.

Samples of water were collected at the time well and spring sites were
visited and from streams during a period of low flow. The samples were analyz-
ed in the field for hardness of water, alkalinity (expressed as bicarbonate)
and chloride content by standard titration methods. Sulfate was determined
by a turbidimetric method using a colorimeter where concentrations were below
100 ppm (parts per million) and by a standard titration method where concentra-
tions exceeded 100 ppm. The iron content was determined at the well site by
the bipyridine method by comparison with standard color ampules having known
iron concentrations. The results of these analyses (tables 6, 7, and 8) were

used to select sites for collecting water samples for more comprehensive anal-
yses by the U. S. Geological Survey.

During the investigation an observation well was established to measure
the fluctuations of water level. Table 9 contains water-level measurements
obtained from this well. The data from this observation well show seasonal
and longer term variations of the ground-water level.

-5 -



GENERAL GEOLOGY AND SOURCES OF GROUND WATER

Consolidated rocks of Early and Middle Pennsylvanian age crop out in Ver-

million County. Overlying these rocks are unconsolidated glacial deposits of
Pleistocene age.

Rocks of Early and Middle Pennsylvanian age form the bedrock surface of the
county. The rocks are exposed in bluffs along the Wabash River and along
streams flowing into the Wabash River. They consist chiefly of sandstone,
shale, and minor amounts of coal, limestone, and fire clay. All these rocks
are water-bearing to various degrees with the sandstones being the principal
source of water. The rock of Pennsylvanian age is a major source of ground
water for domestic and stock supplies in the county. Well depths range from
about 50 to 550 feet, the most frequent depth being about 130 feet. Yields

range from less than 1 to about 75 gpm {gallons per minute) with some dry
holes reported.

Unconsolidated glacial deposits of Pleistocene age consisting of till and
glaciofluvial sand and gravel overlie the consolidated rocks.

Preglacial streams eroded valleys in the bedrock surface in Vermillion
County. Some of these valleys are followed in part by the present valleys of
Little Raccoon and Brouilletts Creeks and by the Wabash River but the majority

have been completely filled and buried by glacial materials and no surface ex-
pression remains.

Water-bearing sand and gravel, as much as 80 feet thick, has been pene-
trated by wells drilled into the deposits filling the preglacial valleys.
These deposits may be lying on bedrock and overlain by till or Recent deposits
or interbedded with till. The sand and gravel is not necessarily continucus--

locally till, as much as 200 feet thick, may completely fill a preglacial
valley.

Throughout the county there are relatively thin, irregularly shaped deposits
of sand and gravel that are not associated with the sand and gravel filling the
major preglacial valleys. Some are apparently tabular in shape covering several
square miles whereas others are channel-like, a few tens of feet wide but possi-

bly several miles long. The sand and gravel may be lying on bedrock, covered by
till, or interbedded with till.

Well depths range from about 15 to 230 feet, the most frequent depth being
about 65 feet. Yields from these sand and gravel deposits range from about 1 to
1,200 gpm, The saturated thickness and the grain size of the material in the

deposits can change rapidly in a short distance, and are two factors controlling
potential yield.

Yields sufficient for large industrial and municipal supplies are available
from sand and gravel along most of the Wabash River and from the north-south
trending preglacial channel west of Perrysville. Potentlal areas of high yield
are the preglacial channels east and south of Universal and north and west of
Dana. Yields sufficient for domestic, stock, and possible small industrial and
municipal supplies are available from the thin irregularly shaped sand and gra-
vel deposits present throughout much of the county.



Deposits of Recent age in Vermillion County consist mostly of flood-plain

sediments, and wind-blown sand. They are thin and are not important as sources
of ground water.

Plate 2 shows availability of ground water im the comsolidated and uncon-
solidated rocks underlying the county.

The chemical content and the hardness of water vary greatly in the aquifers
of Pennsylvanian and Pleistocene age. The maximum and minimum vales and the
mode 1/ for sulfate and chloride contents and hardness of water for these aqui-
fers are given in table 1. Values for the mode are based on a small sampling
and therefore may not be valid but compare closely with data from adjoining
counties. 1TIn addition table 2 indicates the significance of the various con-
stituents and properties of the water that are listed in tables 6, 7, and 8.

Table 1.--Comparison of quality of ground water by source in
Vermillion County

Pleistocene aquifers

Sulfate Chloride Hardness
ppm Ppm Ppm
Maximum----=-=--- 955 118 1,36C
Minimm-----=-=-=-- 10 <1 136
Mode--~-~~------= 14 14 341
Pennsylvanian aquifers
Maximum--=---=-=--=-- 900 3,140 916
Minimum--=------= 11 & 4
Mode-=womoounnna- 14 15 345

1/ mode: The item, in a series of statistical data, which occurs often-
est. (Webster).



Table 2.--Significance of selected dissolved mineral constituents

a/

and properties of ground water

Constituent or Significance
property
Iron (Fe)----=r=-=m=mmmax Oxidizes to reddish-brown sediment upon exposure

Bicarbonate (HCO3) -------

Sulfate ($0,)------=-==--

Chloride (Cl)-mmmmmmmmn=-n

Hardness as CaC013 (Cal-
cium magnesium)

to air. More than about 0.3 ppm stains laundry
and utensils reddish-brown. More than 0.5 to
1.0 ppm impaxts objectionable taste to water.
Larger quantities favor growth of iron bacteria.
Objectionable for food processing, textile pro-
cessing, beverages, ice manufacturing, brewing,
and other purposes.

Bicarbonate in conjunction with carbomate (CO.)
produces alkalinity. Bicarbonate of calcium
and magnesium decomposzs in steam boilers and
hot water facilities to form scale and release
corrosive carbon-dioxide gas.

Sulfate in water containing calcium forms hard
scale in steam boilers. In large amounts sul-
fate in combination with other ions gives bitter
taste to water. Some calcium sulfate is con-
sidered beneficial in the brewing process.

Gives salty taste to drinking water when in large
amounts in combination with sodium. Increases
the corrosiveness of water when in large amounts.

Hard water increases amount of soap needed tc¢
make lather. Forms scale in boilers, water
heaters, and pipes. Leaves curdy film on
bathtubs and other fixrures and on materials
washed in the water.

CONFINED AND UNCONFINED CONDITIONS

In Vermillion County ground water occurs in the consolidated and unconsoli-
dated rocks chiefly under confined (artesian) conditions, but in some places it
occurs under unconfined {water-table) conditions. Under confined conditions,
the aquifer (water-bearing material) is overlain directly by relatively imper-
vious material, and the water, which is under pressure will rise in the well
above the bottom of the impervious material. Under unconfined conditions the
aquifer is overlain directly by permeable unsaturated material and the water
does not rise above the level at which it is encountered.

a/ pfter Rosenshein and Hunn (1961), p. 17

-8 -



TYPES QF WELLS

Drilled wells are the principal type of water wells used in Vermillion
County. A small number of dug and driven wells are still in use and occa-
sionally one is constructed. Most water wells are 4-inches or more in dia-
meter and are constructed by the cable-tool or percussion method of drilling.
A well drilled by the cable-tool method is constructed by a combination of
drilling, bailing, and driving casing. Where the water-bearing material is
consolidated rock, the well casing generally is driven a few inches to several
feet into rock, and the well finished as an open hole in rock. Where the
water -bearing material is sand and gravel, the well casing is driven into
the water-bearing zone and either left as an open-end casing, or the lower
end of the casing is slotted or perforated, or a well screen is set opposite
the water-bearing zone below the end of the casing. A modification of the

above type, the gravel-packed well, has a gravel lining between the well
screen and the water-bearing materizl.

In Vermillion County the majority of industrial and municipal supply
wells drilled in sand and gravel are equipped with well screens--a few are
finished with slotted or perforated casing. Most domestic and stock wells
that have been completed in sand and gravel do not have a screen but are
finished with an open-end casing or the casing is slotted or perforated.

The use of wire-wound, gauze-wrapped, or gauze-washer well points or screens
in domestic and stock wells is becoming more widespread. Successful wells
can be obtained by the use of screens in many water-bearing sand and gravel
deposits from which it was once considered impossible to obtain water. Table
3 relates the grain-size in inches and millimeters to the slot and gauze size
-of screens commonly used in water wells.

Table 3.--Grain size and equivalent screen openings

Grain size: After Wentworth (1922). Slot size: In theousandths (0.001) of

Equivalent screen openings: From an inch.
commercial catalogs for water- Gauze size: Number of wire strands
well supplies. per lineal inch.
Grain size Equivalent screen opening
Material
Inches Millimeters Slot size Gauze size
Gravel---------- > 0.08 > 2 >80 | @ mm--e--
Very coarse sand | -04 - .08 1 -2 40 - 80 - 20
Coarse sand----- .02 - .04 .50 -1 20 - 40 40 - 20
Medium sand----- .01 - .02 .25 -~ .50 10 - 20 60 - 40
Fine sand-=-==--= . 005 - . .125 - .25 6 - 10 90 - 60
Very fine sand-- | .002 - .005 .062 - 125 | ——o | mmmeme-
Silt-~==vmm e .00015 - .00z 004 - 062 | e L e
Clay------------ «<- 00015 <004 | cmeeene [ mmmeme-




In areas where the water level in the unconsolidated material is close to
the surface some water wells are constructed by driving or digging. The driven
well consists of a small diameter pipe with a drive-point screen on the end
which is driven into shallow water-bearing material. The dug well is comnstruct-
ed by digging a hole, usually about 3 feet in diameter inro the upper part of

the water-bearing material and using concrete pipe, tile, brick, or stone as
a casing.

The oil or gas exploration holes, test holes, and holes drilled for purposes

other than water supply are drilled by either the cable-tool or rotary method in
Vermillion County.

SUMMARY

Preliminary evaluation of the basic data shows that adequate quantities cf

ground water are generally available for domestic and stock use from the rocks
of Pennsylvanian age.

Ground water for domestic, stock, and locally for industrial and municipal
supplies is available from sand and gravel of Pleisctocene age associated with
preglacial bedrock valleys. Along most of the Wabash River and the preglacial
channel west of Perrysville and possibly in the small areas near Universal and
Dana large supplies are available from the afcrementicned deposits. Ground
water for domestic, stock, small industrial, and small municipal supplies may be

available from thin irregularly-shaped sand and gravel deposits throughkout mach
of the county.

The quality of the water from the rocks of Pennsylvanian and Pleistccene
age varies greatly. Locally water from these sources may exceed the U. 5.

Public Health Service (1962) drinking-water standards for either iron, sulfarte,
or chloride content.

RECORDS

The records of about 245 water wells and holes drilled for purpozes other
than water supply are given in table 4. Thke tabie gives information abour well
construction, water levels, yields and drawdowns, thicknzss and character of
the water-bearing material, conditions of occurrence, use, and other pertinent
data. The altitude of the land surface at ali welli:, except oil or gas expleora-
tion holes, was determined from topographic maps. Alritudes of oil or gas ex-

ploration holes were on the records when received and were checked against the
topographic maps.

Table 5 contains the selected logs of about 121 well: and other drilled
holes. This table gives the drillers' descripticn of the material encountered,
pertinent remarks with regard to the material, and tentative interpretaticn by
the authors of the geologic age of the material. The logs contain local terms

used by drillers in describing the material penetrated. A glossary of drillers'
terms is on page 12.

- 10 -



The results of 72 analyses of well waters are given in table 6. These
chemical analyses were determined in the field by the U. S. Geological Survey.
The table gives information about geologic source, temperature, concentration
in parts per million of iron, alkalinity (expressed as bicarbonate), sulfate,
and chloride contents, and hardness of water. The U. S. Public Health Service
(1962) drinking-water standards state that the chemical constituents should mot
exceed the following concentrations: iron, 0.3 ppm; sulfate, 250 ppm; chloride,
250 ppm. Although no official standards have been established for hardness of
water, the following classification (Lamar, 1942, p. 25, 26) is in general use:
0-60 ppm, soft; 61-120 ppm, moderately hard; 121-200 ppm, hard; more than 200
ppm, very hard.

Records of 5 springs are given in table 7. This table gives geologic
source, yield, use, temperature of water, and the results of field chemical
analyses.

Table 8 gives the results of 10 field chemical analyses of water from
streams in Vermillion County with other data.

Water levels in 1 observation well in Vermillion County are given in table
9. The water levels were measured with a recording gage. Daily high water

levels are given for the observation well. The location of this observation
well is shown on plate 1.

- 11 -



GLOSSARY OF DRILLERS' TERMS

Band. --Thin shale or clay associated with coal.

Blackjack.~-Black carbonaceous shale or a clayey or shaly coal.
Bluestone.--Blué-gfay siltstone, sandy shale, or shaly sandstone.

Bone coal.--See blackjack.

Chip slate,--Very hard shale which breaks into small, thin,angular pieces.
Dafk band, --8ee band.

Drift.--Any rock material, such as boulders, till, gravel, sand, or clay,

transported by a glacier and deposited by or from ice or by or in water derived
from the melting of the ice.

Hardpan. --A hard impervious layer, composed chiefly of clay, cemented by
relative insoluble materials, does not become plastic when mixed with water.

Pan. --Clay of glacial origin; generally contains small pebbles and occasion-
al boulders.

Shell. --Thin and usually hard layers of rock; rock which splits in chin
pieces parallel with the bedding surface.

Slate. --Hard shale which splits into thin platy fragments, usually black.
Smit, -~Soft coal containing much earthy matter.
Soapstone. --Hard smooth clay or shale, slippery to the touch.

Softpan. --Hard impervious layer composed chiefly of clay, partially cemented
by relative insoluble materials, becomes plastic when mixed with water.

Sulfur.--Thin band or layer of pyrite in a coal seam.

Wash. --Water laid glacial material comsisting of sand, silt, and clay with
a high percentage of twigs, leaves, and other organic material.

- 12 -
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Table 5.--Selected well logs, Vermillion County, Indiana
Remarks: T. D., total depth in feet, complete log
not given; W. B., water bearing '

Well 14/9W-4N1

Type of record: Driller's log. : Altitude: About 590 feet.
{ Thick=-
Material , ness ?;EE:) Remarks
{feet)
Quaternary System:
Recent and FPleistocene Series:

Sand and gravel-----=-c----mema-- 10 10
Hardpan, soft----w==mm===e-mmmomm- 16 26
Sand and gravel, dry-~-=======-=-- 10 36
Sand and gravel------s==--ee----- 16 52 W, B.
Quicksand---~--==-=--r——ca--oa-ao- 4 56
Drift-~-—==--c-remmmmmemm o 33 89

Pennsylvanian System:

Middle Pennsylvanian Series:

Shale, dark-=====-=-=-r——--cooamo- 25 114
Slate, black----------------====~ 2 116
Coglummmmmmmm—memmm e ——mmem- - 1.2 117.2
Fire clay and rock---~----=------- 3.8 1121
Shale, dark-----=====cre-c=-—u=--=- 14 135
Coal--==--==--cmcme e mm e 1 136
S8late, chip, black------=-=====-- 3.8 [139.8
Coal-===-~=---------mmnmmmae———-- 4.8 |[144.6
Fire clay--==-=======-—=-co---aoon 2.4 | 147
Shale rtock=-==rre—=mmmcoccccnna——- 4 151
Sandstone--========--cocommo-—owe= 8 | 159
Shale, light---==csccerrmmommamm 14 0173 i
Slate, blacke------—-=mmmmmm==r=n= 6 1179 |
Shale, light---=====-==-==-c--uu- 21 . 200
Slate, black----===mm=====mma==u- A 204 |
Coal-==-——====ro-——smamm - ———em— 2 206
Fire clay---=========---=--=-=-c=-- P03 209
Shale, limy~===—-----------—=====~ 8 217
Shale, light-----w-—===m==-ew-—- 16 233
Shale, brown---======-==--c-----= 27 260
Coal-—--—----cemmmmmm e - 5 265
Fire clay=====r=r-==-----c=———==- 1.7 266.7

: Well 14/9W-4P2
Type of record: Driller's log. Altitude: About 515 feet.
Quaternary System:

Becent and Pleistocene Series:

Surface---======m-=----mm-—-—oooo 4 4
Sang---==-------mesm--masea——————o 24 28
Hardpan-=-==-====-=--=w===-==c—a--- 27 55
Sand, fine, white----==-===--w-m- 3 58
Hardpan-~=---=-=====-—--===a-=--n=- 20 78

Pennsylvanian System:
Middle Pennsylvanian Series:
Shale, light---========--=-------- 12 90 W. B.




Table 5.--Selected well logs

Well 14/9w-9B1

» Yermillion County, Indiana--Cont.

ABait 505 feet.

Type of record: Driller's log. Altitude:
' Thick-
Material ness D;pth “Remarks
v (feet) (feet)
Quaternary System:
Recent and Pleistocene Series:
Surface----v---r-ecmmm e 4 4
Sand---=c--cmme e 31 35
Boulders=--~+-------mmcmmmmmcan 2 37
Gravel-----c-cmmmm e mem 5 42
Clay==mememes i mmmim e e e - 3 45
Sand and gravel----===---a<u--u-. 14 59 W. B
Well 14/9w-10C1
Type of record:” Driller's 165. Altitude: About 500 feet,
Fillewoomm e e e e ee 10 10
Pennsylvanian System:
Middle Pennsylvanian Series:
Shale------c-mmmmmmmmer e c s a 52 62
Slate, black=-=-===m=mccmmmacraus 10 72
Shale, light--==c=c-cccmcccaaaa-- 6 78
Shale, sandy-======ccceccce---- 40 118
Shale, blue-====mmmmmmecemmeemaa- 6 124
Slate, blagk=======ccmnuecaucanan 6 130
R Well 14/9W-10D4 : : SR
Type. of recdrd: - Driller's log. Altitude:  ABout 500 feet.
Quaternaty Systém
Recent and Pleistocehe Series: N
Soil and gritty ditt-l-----el---: 12 13
Safd and gravel, finei------inne- i8 30 Do .
Gravel, fine=-i---wifo-aaoooiocio |10 40 W. 8. 32 to 130 £t
Gravel, :medilim<---- P et e 15 55 T
Sand and gravel codtse-v~v- —ale- s 25 gd o
Sand and gravel, coatrseé-------- = 10 ‘QQ Cloudy
Sand and grévél, coarsg---=+----= 5 95 L
Gravel,’ fine~=--=-oolocmoooioooo 25 .]120
Sand and gravel, coars@----=e-=-= 10 130
Pennsylvanian System '
Middie PennSylvanian Series: LA R .
Rock, hérd-c=-nveuoovn ~m---iiolil 1. {131
- - : Well-147gw-1561 = . . .0 .4 L
Typé of tecord: . Driller s 1og L e Aleibudé:: "About 490 Feék:
Quatérnaty System ,
Recent’:and Pleistocéheé Set1es - s
Surface-----<-- REEELEEL LR TR 10 10
Gravel-----f---? ----------------- 39 49
% SAfd-memmmr il we ot ou oo il Heedis 4 53
Sand and graﬁel, COATSE~=+==w< -l 25 78




Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 14/9W-29H1

Type of record:; Driller's log. Altitude: About 570 feet.
Thick-
Material ness D;pth Remarks
(feet) (feet)
Quaternary System: :
Recent and Pleistocene Series:
Surface--------m—==ec=-cre—ecoo——- 3 3
Pennsylvanian System:
Middle Pennsylvanian Series:
Sandstone~-----——==-=s==--=e-wn-- 27 30
Shale, light-—-=-=-=---—ecc-=aaar-- 30 60
Slate, dark-====--—=---c-co-c-n= 12 72
Slate, black-—u-=-emmce—mecemeem—- 1 73
Coal-------=-===-————mmmea--e--- .8 73.8
Fire clay-----———===ccee--cnomw-- 2 75.8
Slate, gray==--=-=-w-=-=---c———u-- 17.5 93.3
Slate, hard, black------=-=====nr- 4 97.3
Coal-----——-—=mmmmr—m——mmmmm o= 4.7 1102
Fire clay---=----—---======------= 6 108
Well 14/9W-29Q1
Type of record: Driller's log. . Altitude: About 490 feet,
Quaternary System:
Recent and Pleistocene Series:
Surface and gravel----------——-=- 5 5
Pennsylvanian System:
Middle Pennsylvanian Series:
Slate, blue---======——==cc--c--—- 24 29
Slate, dark------=sc====-a-wo---- 9.8 38.8
Coal-r—--smmm oo 2 40.8
Fire clay--======-r--==-ccar——-== 3.2 &4
Shale, white-—==wesem--c—c—unonm— 10 54
Slate, black--------==mmme-mu- 6.8 60.8
Coal and slate====w=-----w-w-um-- 2.5 63.3
Sulfur and slate-====--—---=-w--~ .7 64
Coal------------—-smmmm—— e —m - 5.2 69.2
Fire clay--------—-===ceca--—e--- 4.8 74
Shale, light---=------—--cmmuo-u- 16 90
Slate, dark----=-—---w====---—--=- 15 105
Shale, light--——==--r-----cacanom- 15 120
Slate, dark--------==c==me—-—-—==- 5 125
Coal--====-- e 2 127
Fire clay--=-==---wemmeee——o———oo 4 131
Shale, light----=----—--ccc-uo-=-- 4 135
Shale, limy-------======co--—---- 4 139
Shale, sandy, light-------------- 12 151
Shale, brown---=====--—--w-==--—- 11.7 162.7
Coal-===mmmm - memmmm e ——emmaae- 5.7 [(168.4
Fire clay, soft----===eca--—----- .5 168.9
Fire clay, hard=====----==--c-——- 1 169.9

- 29 -



Table 5.--Selected well legs, Vermillion County, Indiana--Cont.

Well 14/9W-30R1

- 23 -

Type of record: Driller's log. Altitude: About 480 feet.
Thick- |
Material ness iD;pth Remarks
(feet) | (feet)
Quaternary System: :

Recent and Pleistocene Series:

Loam, sandy-~----=----c-cmmcoumau- 8 r 8

Sand-------------eememmm e e ee - g 17

Gravel-=-eeccuamw o 6 23
Pennsylvanian System:

Middle Pennsylvanian Series: ,
Shale----—rrcmmmm e - 1 24 I
Shale, sandy----=~-=rr--smcmmmmnu 22 46
Shale, soft, blue---~------------ 9.7 55.7 |
Shale, dark--------=-ec-mmuumanman= 10 65.7 |
Coal~-=-rmmmmmmmmmm e oo 1.5 ' 67.2
Fire clay-=------—r-~oommmmnmaea 5 72,2
Limestone-======-----—o—o—o e .8 73
Limestone and shale~====---- o= 1.5 74.5
Shale, soft, dark--------~=nc-=n- 4.5 | 79
Limestone, broken--=-====v---——-- 1 80
Shale, dark------==-----—r-ovu-wu 6 86
8late, hard, black-------------—- 1 87
Slate, blagk--===s--n-cmoooce- 3.6 90.6
Cogl-==--rmm e e e 4.7 95.3
Fire clay----------------=ree=u-= 4.5 99.8
Conglomerate---——-======meauao—— 1 100.8
Shale, sandy-=========ccuoo- 7.2 {108
Sandstone--------==-=c-c-mcu-——- 4 112
Shale, blu@--=--=---——ccm—cmemmo- 8.3 [120.3
Shale, dark, and brown bands----- 23.7 144
Shale, blue----=---—c-c e "8.5 152.5
Slate, black--~----c-ceommmancano 1.9 154.4
SUlfur=rm=mmmmmmm e m e »3 1154.7 !
Shale--=—------——semre-mremcaamax .5 }155.2 i
Coal--------r—cmemermmmmmm e me o 2 157.2 |
Fire clay----r--===m==ccacamaan. 3.6 |160.8 !
Shale, sandy---=====-cccuac——u_- 3.3 [164.1
Limestone-=----——-----<~<«-—=oo--- 4.4 |168.5
Shale, soft------=---ce-ocu- 3.1 | 171.6
Shale, sandy---------—-=--r--uu-- 10.4 3182
Shale, blue, with hard bands----- 5.6 187.6
Coal==mmmmem e e e e e 4.6 192.2
Shale, sandy-==----c--——-——-~----- 21.8 214
Shale, blue, with hard bands----- 4.7 218.7
Slate, black-==-==sce-o e 6.3 225
Coal-=-------—-mmmmmmr e mm e e e 1.3 226.3
Fire clay------r-cmommmmmmmnm e 2.5 228.8
Sand shale-----r--comccmcmumeaon 16.4 245.2
Shale, blug~-~=cecmmmem e e 1.6 246.8
Coal------—--—;creemmcummmmeeeem 3.3 250.1



Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 14/9W-30R1--Cont.

Thick- | Depth
Material ness (feet) Remarks
(feet)
Pennsylvanian System:

Middle Pennsylvanian Series:
Shale-----—====-cr——mrmnammm e 0.1 !250.2
Coal---------r-———mmmcmmm— - 2.8 253
Shale---------—-=-=ccccmcearo - .7 253.7
Fire clay-----=----crm—uo—e—cemme .3 | 254

Well 14/9W-31C1
Type of record: Driller's log. Altitude: About 570 feet.
Quaternary System:

Recent and Pleistocene Series:

Surface-----—--=-m-mmm e mm e — e 11 11
Pennsylvanian System:

Middle Pennsylvanian Series:
Limestone--=-msmmmmmmmmmnm e nm - 15 26
Shale, light-=-=-====-----=—=vcu-u-- 3 29
Blackjack-~=~=---sm-mmmmmmmmm e - 2 31
Coal-~----wummmmm e e —emmeoaem 2.8 33.8
Fire clay-------—===ceccmcoc—cu-. 4.2 38
Limestone------—-—--——==ceccmae=== 6 44
Shale, blug--=====-r-rer—mcmmaaa- 7 51
Limestone-—--—--sc=cmmmmmao—or-—=- 4 55

Well 14/94W-31L1
Type of record: Driller's log. Altitude: About 518 feet.
Quaternary System:

Recent and Pleistocene Series:
Surface-----=-==--er—m—mrmmmam—m 2 2
Sand, hard------=-==--ccccccren-u=- 12.5 14.5

Pennsylvanian System:
Middle Pennsylvanian Series:
Shale, light----------wecucccaau- 9.5 24
Shale, yellow--=---=--==--m-——=u=- 6 30
Sand rock----=-=—----w--oooo— e 10 40
Shale, sandy--------~-—=====c---- 45 85
Shale, blue--~~=-----om-r——o--umm= 23 108
State, black---------——m-wmrmnam- 2 110
Shale, blue--=-------eeeo—m—wam- 4 114
S5late, black-----=--==-==-=~--—=== 2 116
Coal-===mmmmmmm e e me e 1.5 |117.5
Fire clay-—-=---======-===mo—c-u= 4.5 | 122
Limestone--==-=-—--=-—semcmm—on—-- 1 123
Shale, light---===-=-eereerca---- 3 126
Limestone---—-—-c==mmcmemceer—u—= 1 127
Shale, light=-=-=rr--=m=meceaceau- 3 130
Shale, blue-—-=-=w-=---=-o--———u- 5.5 | 135.5
Slate, black====rm-m=e--—-—cooo——- 1.5 | 137




Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 14/9W-31L1--Cont.

Thick- Depth
Material ness (feet) Remarks
(feet)
Pennsylvanian System:

Middle Pennsylvanian Series:
Coal---+----—-—--—rmmmrm e m - - -9 1137.9
Slate, black=====s-ccauc - 4.2 |142.1
) e e L LS 4.8 |146.9
Fire clay---------=-c-ccemmmmeen 2.1 1149
Limestone----w«-r—r-vnememmeuonaa 5 154
Shale, limy---=-===-==cca-cee——- 6 160
Shale, blue--~------o-ccemmmnm oo 22 182
S8hale, light--------w-c--mc-vovuus 8 190
Shale, brown---------------c-c--- 14 204
Slate, black----=----ccmme oo 1 205
Rock, hard---=-=---c-oommme - 1 206
Slate, black--=====-ccmccaaa - 2.5 |208.5
Coal====moecna- e — e —————— 1.8 210.3
Fire clay--------mmcmmmme e 3.7 [ 214
Sand rock--------c-—me e 8 222
Slate, light--------emmmmmmmcme s 6 228
Slate, gray--=----=--ccmeao—u-ao— 9 237
Slate, soft, black--~-=-v---c---- .6 | 237.6
Coal-~--~----mrmcmmccmcc e a 5.4 | 243
Shale, sandy--------===c-—=-—---- 2 245
Sand; pock=========-s----co-oooooo 6 251
Sand shale---=--------vrcmmmma- 6 257
Shale, blue------=--=--ccccccun- 11.5 | 268.5
S5late, black---------—-reve-caoa- 7 275.5
Coal--m-m--mmecmemcemmm——e e 1 276.5
Fire clay-======ccce - 2 278.5
Shale, blue-=-=-=-=r——nc-ceuu-- 4 282.5
Sand rock----=-reececcemmaman 4 286.5
Slate, blue------=---r--veermme- 12.7 |299.2
Coal----~-mre~rmr e - 6 305.2
Fire clay-=======--=-m=o-meoo 1.3 | 306.5

Well 14/9W-32K1
Type of record: Driller's log. Altitude: About 500 feet.

Quaternary System:
Recent and Pleistocene Series:
Surface and sand---------==c-wa-- 52 52
Clay, blug-=--=---co-cmemmmemeeeen 45 97
Sand and gravel-----------cecae—- 7 104
- 25 -



Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 14/9w-32L1

Type of record: Driller's log. Altitude: About 489 feet.
[ Thick-{ o 4
Material ness (fzet) Remarks
(feet)
Quaternary System:

Recent and Pleistocene Series:
S0il---------rmemmmummm 1.5 1.5
Clay-------remmmmmmmmm e e e 2.5 4
Sand and gravel----------——-n=cu- 17 21
Boulder-------=s--emmmmmmm e m—— .2 21.2
Sand--======c-=cmmmme = - 19.8 41
Clay, sandy-=--==========-eaa-o—- 23.5 64.5
Sand with coal---======meeemeaa-- 13.5 78
Gravel-----—==---mmmmme e e 3.5 81.5

Pennsylvanian System:

Middle Pennsylvanian Series:
Shale--=====----———— - mmmmmm—e e 2.5 84
Sand shale-------------—~-—“-u=a= 12,1 96.1
Shale, blue, hard benches-------- 38.9 | 135
Shale, black---=-weccmmenm e e a—— 2.9 137.9
Sulfur-=c-m--memmmmmmme e e - .1 138
Coal-==-~-----——mm—s e mm e — - 1.7 139.7
Sulfur---==c----mmmmmmre e .1 1 139.8
Coal-m=mmmmmmmm e me .5 | 140.3
Fire clay---~rme-mmmcemmeeccmeee 3.9 | 144.2
Sand and limestone---------=--==-- 6.8 | 151
Shale, soft, blue, with hard

bands------=---—=u-u-a- mm—————— 2.7 | 153.7
Shale, blug------=---r-—c-v—mmm- 5.3 | 159
Shale, blue, with hard bands----- 19.9 | 178.9
Coal--------—-—=—ssmmmmmmmeee——a- 4.7 | 183.6
Fire clay-----------=--c—summman- 4 ) 184
Sand shale--=---======—---———-=--- 1 185
Shale, bluge----=--c-mmmmme e 18.2 | 203.2
Limestone-----------~-————--—===== .3 | 203.5
Shale, black-======-e=eeme———eea- 7.9 | 211.4
Coal--r==-—-—e e .1 | 211.5
Shale and sulfur--------=-=-==--- .6 | 212.1
Coal-m==mmmmmmm e e e e 1.4 | 213.5
Fire clay-----—-c-==eeeeeeceecea~an- 1.5 | 215
Sandstone----------——-uummm———-—- 4 219
Shale-------—--ccmcmmmrree e - 3.7 | 222.7
Shale, sandy---------=-ccemcen-——- 10.3 233
Shale, blue-—--—==--==----ccc-uuu- 3.9 | 236.9
Coal-====-mmrmm e m e 5.9 1| 242.8
Fire clay-======s=memmmeeee——mm— 1.2 | 244

- 26 -



Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 14/9W-33B1

Type of record: Driller's log. Altitude: About 590 feet.
Thick- Depth
Material ness (feet) Remarks
(feet)
Quaternary System:

Recent and Pleistocene Series:

Surface sand--------=--v-—me-o--- 3 3
Pennsylvanian System:

Middle Pennsylvanian Series:
Soapston@-=--c-——s-—m oo mmm o 11 14
Shale, light-=--=-ecerrecareonaaa 41 55
‘Slate, dark-===----=e—o———me———on 14 69
Slate, black, and smut-==-=====-=- 2.5 71.5
Fire clay-------—=r-r-—v—=—remu- 5 76.5
Slate, dark====-=--cccccccacaaaa- 7.5 84
Slate, black---~~-=-=—cmemaccmaaa- 10.5 | 94.5
Coal=mwmemm et e mmea 4.3 i 98.8
Fire clay-=-==--cccmccccecacaauax 1.2 100

Well 14/9W-33G1
Type of record: Driller's log. Altitude: About 530 feet.
Quaternary System: ) |

Recent and Pleistocene Series: i
Surface sand-=-=-=-=-ccqeoaeooa-- 4 [
Hardpan=-«--=c--——vmmmm o mmmmama 24 28
Drift-----—---—--—-—mmmmmm oo 2 30
Gravele-=s--cccececcevecmuuaonaaa 1.5 31.5

Pennsylvanian System:

Middle Pennsylvanian Series:

Shale, lighb===---cccccccccacaaa- 30.5 62
Slate, darkesce—ccmmmuau e 12 74
Chip slate, dark-=-=====r--caca-- 3 77
Clay, soft-----r----em— e 3 80
Shale, light--c-ecccccecceaiauaaxa 6 86
Slate, dark------------—-—---———- 10.5 96.5
Chip slate, black-=-===-eeceeaaaa- 4 100.5
Coal---—------—--m - &.7 |105.2
Clay-=-=-=-=-memmcmmumcmcc e —a .5 [105.7
Well 14/9W-33L1

Type of record: Driller's log. Altitude: About 575 feet.

Quaternary System:

Recent and Pleistocene Series:
Sand-----------c-----—mcmemn - 32.4 32.4
Clay=======s-==seccccccccceeean=- 5 37.4

Pennsylvanian System: .

Middle Pennsylvanian Series:
Shalgu=mucummcucu v ste e m e 7 44,4
Coal-----—---———— oo - 2.2 46.6
ROCk=====mm e mm e e 4 47




Table 5.--Selected well logs, Vermillion County, Indiana-=-Cont.

Well 14/9W-33L1--Cont.

Thick- Depth
Material ness ( feet) Remarks
{feet)
Pennsylvanian System:

Middle Pennsylvanian Series:
Slate----~~--—-— = e mmm—————— 1.2 48.2
Sandstome------------~c—co-—o---- 1.4 49.6
Slate-====-=-—--mmm e oo 1.2 50.8
Coal-—--m-memrmmm e 4 54.8

Well 14/9W-33L5
Type of record: Driller's log. Altitude: About 520 feet.
Quaternary System:

Recent and Pleistoceme Series:
Surface--------r----e-—mmmommma—- 8 8
Hardpan==-==-===--eeeceeameer —— e 1.5 9.5
Sand and gravel----------=-=------ 3 12.5

Pennsylvanian System:

Middle Pennsylvanian Series:

Shale, blue~----—-====-seueaneaa~ 22 34.5
Shale, gray------==--ececceccaa-- 12 46.5
Shale, brown---=---------=-------- 16 62.5
Slate, black----=---==--mmememun-- 1.3 63.8
Coal---—---—-——mmmmmmmm e mmema 1.4 65.2
Fire clay--=----=-=-c-c—mmmccaoaa- 1.6 66.8
Shale, light-----==-=--—c-ccauca- 4 70.8
Slate, black-----s-smmemcmmmee e 14.8 85.6
Sulfur rock---===----we---—co=a-an 1 86.6
Slate, black--------------—-—--=-- .2 86.8
Coal-===~=——————memm e m———e- 5.3 92.1
Fire clay-=-====~-=-—~—=->-——=---~ 2.9 95

Slate, sandy----------~-~c—-—noa- 1 96

Limestone--~--«-==--c--------eo-- 1.5 97.5
Slate, brown-------—--—=-cc---—o-- 6 103.5
Sandstone------==----mmmmoon - 9.5 {113

Shale, dark-=--==----cacomaaoaana- 30 143

Slate, black--====vw---=-——ao——ua 3 146

Coal--~=r=cmmmemm e 2 148

Fire clay-----=-msememeemeeeeeean 6 154

Limestone~=--=-==--—=-c=c-c-o-an-- 3.5 [ 157.5
Slate, sandy------------crecemo—- 13 170.5
Shale, sandy-----===c--cccccaeaa- 13 183.5
Slate, blue-====c~m--emmmeem oo 3 186.5
Slate, brown------==--=r----cn--- 1.7 | 188.2
Coal-------——--——-——mmmemuaao—aa 5 193.2
Slate, brown---------=------ec-—-- 25 218.2
Slate, black-----=----mmemoeeeeao 4 222.2
Coal---=--=--=—— e 1 223.2
Sandstone----------em-——weoeo——me 7.3 | 230.5
Slate, sandy--~------------------- 15.5 | 246

Coal~==-=m=mmemem——mmm e —u—mameo 5.8 | 251.8



Table 5.--Belected well logs, Vermillion County, Indiana--Cont.

. Well 14/9W-33L5--Cont.
' Thick-
Material ness Depth Remarks
(feet) (feet)
Pennsylvanian System:
Middle Pennsylvanian Series:
Bone coal==-ms-moccomcccimaanaa. 0.4 | 252.2
Fire clay--------=---c-mcmmmecu—- 3.3 255.5
Goal=======-semcmmume e aaa e - 1 256.5
Fire clay--===remece-cocemacacaax 1.5 | 258
Slate, sandy-----------—=-——-==== 2 260
Slate, black======-cccmmuaaan_ o 4 264
Limestone--------——===———=ccceu-- 4 268
Fire clay--=---=-==--==cr0==- ————— 1 269
Sandstone-----=-=-—————--——cee—au 10 279
Slate, black----=====-cmccumeaa 5 284
Slate, sandy---=-=-~-—----=------ 10 294
Lower Pennsylvanian Series:
Slate, blackw--==-w-cmcmcme oo .5 | 294.5
Coalr=--=vmemcmcmceccccc e caeaa- 1 295.5
Fire clay-------—--—--------——o—u- 2 297.5
Slate, sandy, dark--=---re-e------ 12 309.5
Limestone==w=-==-cmmm oo 5 314.5
Slate, black-===r=s-ccecmcccanaan 3 1314.8
Coal-mm-memmme e m e 4.2 1319
Fire clay--=-===-==---umoouummaa 5 324
Sandstone==c=-cmcmmmmma 16 340
Limestone----~-~—-—=-m-meeomamr—ma 3 343
Slate, black======seccccccccaaaua 7.5 | 350.5
Sulfur---«-----esmm e o .5 351
Coal-=----—-r=--—=-s e aam-- 2,8 | 353.8
Fire clay===-===----ccccccccamana- .4 13542
Sandstone-===cemmucmumum --—- | 354.2

Well 14/9W-33N1
Type of record: Driller's log. Altitude: About 600 feet.

Quaternary System:
Recent and Pleistocene Series:

Surface clay, yellow==vemee-wu_au_ 20 20
Hardpan, gray----------=-====-=== 30 50
Pumice sand in blue hardpan------ 8 58 W. B.

Pennsylvanian System:
Middle Pennsylvanian Series:

Limestone, soft, gray---=-=-=-====== 3 61 W. B.
Shale, blug------=-—ww--ommmem o 39 100
Shale, sandy, light--=r==-==-=--- 40 140

- 29 -



Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 14/9W-33R1

Type of record: Driller's log. Altitude: About 470 feet,
Thick- |
Material . ness ?;222) Remarks
(feet)

Quaternary System:
Recent and Pleistocene Series:
Surface clay----c-==-=-mmmemmaa-- 2 2
Pennsylvanian System:
Middle Pennsylvanian Series:

S0apsStone--—==~-smemmmemm—m———a——- 21 23
Shale, dark--------------———muaa=- 49 72
Slate, black--—~===macemcccmccaa-- 16 88
Coal and slater~===rer=er——mea—— - 2 90
Fire clay------====c---eemmeennan- 4 94
Shale, hard-----=-~r-c-o-emmunua- y) 26
Slate, blug-—===-wmc-cmumumaaaaaa 5 101
Slate, black---====-ccccccmcacaa- 5 106
Chip slate---=-=-—m-emmcmcmmauma- 6 112
Coal--mmmmmmm e e 5 117
Clay, soft-~-=--=--ucmcmmmeemneen 2 119

Well 14/10W-1A1
Type of record: Driller's log. Altitude: About 61D feet.

Quaternary System:
Recent and Pleistocene Series:
Surface-—-==---—=====--m--mmemeeen 5 5
Grave]l === =eme e = 30 a5
Sand-==-=m-vmmmmm e e 17 52
Gravel--———~-mmc e 2 54

Well 14/10W-10L1
Type of record: Driller's log. Altitude: About 510 feet.

Quaternary System: } |
Recent and Pleistocene Series: ' '
Surface, sandy=-=========e--—=r--- 7 7
Sand---======-"—-———+-—————mmm———- 74 81
Pennsylvanian System:
Middle Pennsylvanian Series:
Slate, blue--=====mm-=-omemmmm o 10 91
Slate, black----------=---cc-——- 3.5 94.5
Clayr=m=-=s--mmmcmmmm e 1.5 96
Shale, sandy------------vm====ua- 5 101
Slate, dark-blue-----=—--—=-va=--= 11 112 :
Slate, black--===v-=c—rv-renoru-- 2 114
Coal-=r—mmmm e - 4.6 | 118.6
Clay, dark------=-=---~e—cu—ccauu 2.4 | 121
Shale, sandy-----=-===c=cececa--- 5 126
Shale, blue---------=—-r—==-nu-u- 53.5 179.5
Slate, black------=-----coa-—o-= ' 1.5 | 181
Coal-------————m e - 1.5 | 182.5




Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 14/10W-10L]--Copt,
Thick-
Material ness D;pth Remarks
{feet) (feet)
Pennsylvanian System:

Middle Pennsylvanian Series:
Clay-----=m--~-—— - —mme o 1 183.5
Sandstone----~—=c-m-ceccmceaaaa-- 3 186.5
Slate, sandy, blue-~---r=r=-~v-ue- 7.5 | 194
Shale, sandy, light----=--==-=u-- 14 208
Slate, sandy, blug--===-=-reveun- 3 211
Slate, black----w----=mcmmmaaaaa- 1 212
Slate, sandy, blue----------——-—- 4.2 216.2
Y R T T TE TP TP PP 1 3.7 | 219.9
Sandstone----=-===-==me--c-eraooa- | 2.5 |222.4
Slate, sandy, blue---=----===-==- | 3L.1 | 253.5
Slate, black-=-===--cmcromeeeae—o 6.5 | 260
Coal------—--—--——--u e aa .5 1260.5
Clay-=--=srmcmumemmc e mmc e e mm e - 2 262.5
Slate, sandy. blue---=-=-=---—---- 12.5 | 275
Sandstone------—=-s-——resammmm———— 9 284
Slate, sandy, blug-====-ccccecera- 6 290
Coal-——-+-———mu e mmmedammaaaaa 1 291
Clay band--====---ererme—mme e e e 4| 291.4
Coal--m—-~—m e m 1.6 § 293
Dark band--e=-cmcuemececicacaeaaa .2 | 293.2
Coal----————-— e - 1.7 294.9
Coal and slate---=-====---cemueana- .4 1 295.3
Clay---------~""="—~-~—————————— 1.7 | 297

Well 14/10W-12P1
Type of record: Driller's log. Altitude: About 600 feet.
Quaternary System: ;

Recent and Pleistocene Series:
Surface---=--scmmmmmmmm e n 18 18
Hardpan---------—----—==——s«=—acau-x 17 35

Pennsylvanian System:

Middle Pennsylvanian Series:
Limeston@--—c—-==ac-meucommcaman= 15 50
Shale, light=-======---—-ec=-wo—u- 6 56
Limestone-=--sm--scome e e e m e 6 62
Shale, gray-=~----------==-==c---- 87 149
Shale, dark--=-=-====--—-re--w-—u- 7 156
Limestone-==vmm==ememme e — e 5 161
Shale, light--=-=--semmcmmnceanan 4 165
Shale, black=====-=---------—-—-- 10 175
Coal-—w-rm-cmmmemm e e 4 179
Fire clay-----v==cecicmcccacacaaxn 3 182
Slate, gray----——--s-=cs-=msummaac- 5 187
Limestong--===c==eo-—--m-—— e meme o 4 191
Slate, gray---~-=-=s-m==-e-c-ea---- 9 200
Shale, dark--=-===v===e-e——ee———— -6 206



Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 14/10W-12P1--Cont.

i Thick-
Material . ness ?:2;2) Remarks
(feet) |
Pennsylvanian System:
Middle Pennsylvanian Series:
Slate, gray-==-=====c-ccmecaco~-- 33 239
Coal--===--me e oo - 2 241
Fire clay----—-cosommmmmmee oo 1 242
Shale, light----===-onemm—memaaan L3 245
Sandstone---~=--=====---—--—--—----- Iz 247
Limestone----—~-—-—c--=u-s-u——aaa- C3 !250
Sandstone---—--=--=-----ememmo—o- 3 - 253
Shale, light----=-----r—w-c-wana- o7 260
Coal-===--mmmmmmmmmmmmmmmmmee— oo | 3 263
Sandstome=====eme-r-c-———o— oo 14 277
Shale, brown-=-======ssceeerreu~- 7 284
Shale, dark---==---~----------u--- 19 303
Slate and coal--=--=---meommmna-- 4 307
Shale, light=-=-=-=---=---------~~-- 2 309
Sandstone-------- B e T 7 316
Shale, light-------s--cmemmummaa- 13 329
Shale, sandy---------=-——-==c==== 11 340
Coal-=--——mm e —e - 6 346
Fire clay------------—--—-—-——- == 2 348
Shale, blug---==----cmccemccee - 2 350
Slate-~==--—---sm—mmcmemmmmmeeeeee 4 354
Fire clay----------—-s-mmmmume—a- 1 355
Shale, light---=---=-----ee———ua.- 17 372
Coal and slate--~----c-cccemeean- 4 376
Shale, gray-----------—-=-—-==-=-== 12 388
Sandstone-======sm=emmee—emmee—— o 11 399
Shale, blue-----=-=-smmmmmmc 1 400

Well 14/10W-33K1
Type of record: Driller's log. Altitude: About 615 feet.

Quaternary System:
Recent and Pleistocene Series:
So0il and clay-----=~=s--mmceran-= 8 8
Clay, vellow, and sand---=----=-=-- 13 21 Trace of water
Hardpan, solid, gray=-=--========-- - 9 30
Hardpan, soft, gray, and sand---- 5 35 Trace of water
Hardpan, solid, gray------------- 15 30

Well 14/10W-34K1
Type of record: Driller's log. ; Altitude: About 580 feet.
Quaternary System:

Recent and Pleistocene Series:

Surface-======m-——m-mee oo 4 4
Sand-----mcemmmmmm e ————— 11 15
Softpan, sandy------=-=--=-====== 29 A



Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 14/10W-34K1--Cont.

; Thick-

Material ness Depth Remarks
(feet) (feet)
Pennsylvanian System: '
Middle Pennsylvanian Series:
Shale, light======cccccccccauccaa- 8 52
Sandstone===-==-ececarnoccaceano- 10 62
Shale, light---=r---------n-"nu-- 16 78
Shale, blue=====ececccccccacecaax 15 93
Blackjack====e-cccccccciccccceaax 1.5 94.5
Coal-w-----w-mum—mm e e ea 5.5 [100
Clay=====---mmmcccccccccccecaaaa- 8 108
Limestone--===-=-=—=-mo-—w-———a—- 4 112
Shale, gray-=-==-===-c-ccecccaca-- 6 118
Sandstone-=------—---—---——v———ruu- 17 135
Shale, sandy-=-=====c--ccccccacan- 35 170
Shale, blue--=—==-—=———c oo 41 211
Slate, black-===s=-mccccueccnnnnaa 2 213
Coalmmmmm e e eee e 1 214
Clay-=---mecccccccccecec e ceea- 2 216
Limestone-------—-=«--———————uum—ax 2 218
Stiale, gray-==-=====-reerec-cae—aa 5 223
Shale, dark-blue-------—-—-—-----—- 7 230
Slate, blacke-cecemummnmuaenma o 1 231
Shale, blue---—--—-~-—m-crmuu— 1 232
Rock slate, black--=======n-=uw-- 1.4 [ 233.4
Slate, black==-=-==-=---m-—uaumaa- 2.2 | 235.6
Coal===mmmmmeemccccccccccccaa——a- 4.6 | 240.2
Clay-==——r=mre—r e e e 4.8 245
Limestone=====-mmcmmmmmee—e e e — e 4 249
Sandston@=-=--mmcemmcmcme e 9 258
Shale, blue-—-r==--—w——memauaan 28 286
Rock slate, black----=--=---o—-- 2 288
S8late, black-=--==c=-m-ummermnau_n= 2 290
Coal-—-————m e ae i 2.4 | 292.4
Clay-==-m-mmmm e e e e i 3.6 296
Sandston@======--ceccecececceaaao- i 5 301
Slate, sandy-----=-==---c———muou- 23 324
Coalemmmmmeccccmccmc e cm e ——a 2.5 |326.5
Clay-=c---——-—=—mee e mmcmeaa 1.5 | 328
Slate, black--r-==ccccmmmmaemae—- .5 328.5
Slate, sandy, brown----=-===--==== 8.5 337
Slate, black-====-e-ccccacacacaaxa 1 338
Coal=mu--oe e mmmdcdite—ai—aa- 2 340
Clay-------~-cc-su s e e mmmmea 5 345
Sandstone--------—=-——-——————————- 10 355
Shale, sandy, blue-==---cecccaaaa- 11 366
Slate, black---=----—=--===--———u 5 371
Clay~--==-=-mmmmmem e e e e 4 375
Slate, sandy, blue===v-=ceceaaau- 2 377
Sandstone-=======cecmuecacacaaaaa 18 385
Slate, sandy, blue--------------- - 2.3 ) 397.3



Table 5.--Selected well logs, Vermillion County, Indiana--Cont,

Well 14/10W-34K1--Copt.

Thick=~
Material ness ?;gg:)! Remarks
(feet) I
Pennsylvanian System: |
Middle Pennsylvanian Series: |
COal-mmmemmmmmmm oo e 5.2 |402.5 |
Clay-=======-ms-e—mee—e——w—c—ua- .5 | 403 !

Well 14/10W-36F1

Type of record: Driller's log.

Alcitude: About 580 feet.

Quaternary System:
Recent and Pleistocene Series:

Clay and gravel-----=-===—--

Pennsylvanian System:
Middle Pennsylvanian Series:

Shale, black-=======ccccaaao
Shale, soft, light----====--

Clay shale----=----commmeaum-

Limeskone-=======c--—---—-—-—-

Clay shale---~w=-====-=noeuun
Shale, soft, blue--===c==e==--

Shale, very soft, blue------

Shale, blue, with hard bands

Fire clay----------cvmmmemn-
Limestone====—===m=m-———————

Shale, sandy-«-========n-==-
Shale, blue, with hard bands

Shale, dark, with light streaks--

Fire clay------—-—v==c-ee=aaa-
Limestone-======w———-——u-w-==
Shale, sandy------~-=----—----
Sandstone~~~=m==memmcmmm———a
Shale, sandy---------===n-==
Shale, tough-----=------vuc--
Shale, blue---==--—c—ueaeu--
Shale, black---=-=------c---
Sulfur-=====—=--w-=emmemam--

Fire clay--~----=--=---------
Shale, sandy---=--====---=----
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Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 14/10W-36F]--Cont.

LT
. Thick- Depth
Material ness (feet) Remarks
(feet)
Pennsylvanian System: i
Middle Penusylvanian Series:

Shale with limestone bands=-==-=--=-« 4 296
Shale, blue--===cemccmmmicasaaaa. 4.9 | 300.9
Coal-==cmmmccccccccecccccccmmn—aa- 2.1 | 303
Shale, sandy------=-==-receomeea- 3.4 | 306.4
Sandston@--«=cemcemcdam o cmma e - 1.6 | 308
Sandstone, shale partings-------- 21.5 | 329.5
Shale, dark======c-ccaomeoaamn oo 1.2 |330.7
Coalmmmmmmmm e e 2.7 1333.4
Shale, blue-------—=--———--cm - 10.9 | 344.3
Slate, black-======---veemcceenna 5.3 | 349.6
Coal---------—=—""—-~- - .9 | 350.5
Fire clay==-=c---m-ecccacicimanaa=n 1.7 |352.2
Shale, sandy--------=----reecnea- 3.8 | 356
Shale, blue-=-—-----c--cnm 2.4 1 358.4
Shale, sandy-~===-=-eeecenecneeaa= 1.8 360.2
Sandston@==~=-cemcmcemsoeaiaoaa 13.1 | 373.3
Shale, blue-~-—me—cmmommmeee e 1.5 374.8
Coal===mmmmemcmme e s e m— - 6 380.8
Fire clay-------—--=—c-cecmc—- 1.2 | 382

Well 15/9W-2D1

Type of record: Driller's log. Altitude: About 595 feet.
[} .

Quaternary System:
Recent and Pleistocene Series:

 Clay-m=-—m—m = mmme e 10 10
‘Drift, sandy----=---e---rmmemmnn- 15 25
Drift, blue-gray-----=-===--eea=- 10 5
Drift, shaly, gray-----=-=====r== 13 48

Pennsylvanian System:
Middle Pennsylvanian Series:

Slate, shaly, dark-==-=========-- 12 60
Fire clay-=====creceoeeme e 12 72
Shale, gray---------====-u==-"-u- 49 121
Shale, dark---=-======;-----m-muuu= 2 123
Shale, gray------------=--------- 3 126
Shale, darkr========ee-cccuuacuan 16 142
Slate-m=m=mmmeme e 2 144
Slate, gray----=--=-==c--e—o-u-a-o 9 153
Shale, dark-----=-----ce--cuuou-- 15 168
Bhale, gray---~~=---===--cc-eeeen-- 8 174
Sandstone----=--—remmmen o n e m—ama 2 176
Sandstone, shaly----------—------ 9 185 W.B.
Shale, gray=-—-====s-mcecceeccea== 31 216
Shale, sandy-~==-====-----c-w-n-- 3 219
Sandstone----c--mmmmm e 9 228
Sandstone-=~-rem-e-mmmm e 5 233 W. B.
Shale, dark---------—-—-———c—um-a- 2 235




Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 15/9W-2E1

Type of record: Driller's log. Altitude; About 500 feet,
 Thick- Depth
Material | ness (feet) Remarks
! (feet)
Quaternary System:
Recent and Pleistocene Series:
Surface--===--emmmmc e r e 3 3
Pennsylvanian System:
Middle Pennsylvanian Series:
Sandstone-e~--=m-swmrmm e, - 8 11
Shale, blug---------cmmmm—memeeee 26 37
Limestone-==r=———-=—o=—— - o muea- 3 40
Shale, light----------mmeoeeee—- 2 42
Shale, black---------moccvmncn-- 16 58
Shale, light---==---ceceeecee—ae—- 2 60
Well 15/9w-2M1
Type of record: Driller's log. . Altitude; About 485 feet.
Quaternary System:
Recent and Pleistocene Series:
Surface-------—-—---—m-mmcme———aa- 10 10
Sand, hard-----====c-c-ccoecmunam- 20 30
Sand-====~=-—momm e 4 34
Hardpan-----=-=---c-cmmemmeeceme 13 47
Pennsylvanian System:
Middle Pennsylvanian Series:
Shale, light-----=--er--—m—rmeeeo 13 60
Well 15/9W-274l
Type of record: Driller's log. Altitude: About 515 feet.
Quaternary System:
Recent and Pleistocene Series:
Sand and rocks mixed with clay--- 30 30
Gravel and sand-----------—--wcau-- 22 52
Gravel and sand--======c-ce—e-aaa 8 60 W. B.
Gravel, fine---w=-cmmemmmccmeaa 3 68 W. B.
Well 15/9W-29G1
Type of record: Driller's log. Altitude: About 531 feet,
Quaternary System:
Recent and Pleistocene Series:
Surface--------—---—---amsmmmmm 3.5 3.5
Pennsylvanian System:
Middle Pennsylvanian Series:
Shale, blue---~~—-s-memememea—a- 27.2 30.7
Slate, blagk-=-=--=---==-cc-e-meucu-- 2 32.7
Coal-womvmmmmr e e e 1.6 34.3
Fire clay-=-=====--cmeecmmemrcmem e .7 35
Shale, sandy-=~-----s=-ccoeeaa-ua- 10 45




Table 5.--8Selected well logs, Vermillion County, Indiana--Cont,

Well 15/9W-29G1--Cont.

Thick- Déepth
Material ) ness (feet) Remarks
(feet) ee
Pennsylvanian System:
Middle Penmsylvanian Series:
Shale, brown--=-------==c—ce—-o-—- 11.6 56.6
Limestone========c - e m e 2 58.6
Shale, blue---------—coceemcmao 2.4 61
Sandstone-----=-=-=--—wo———mrae- 7 68
Shale, blue----ecemcccmicma e o 31.7 99.7
Slate, black------------cc-c-- 4.8 j104.5
Coal=-mmmmmm e e 1.1 [105.6
Fire clay---=-===---c-mmmmmcmcman- 1.4 | 107
Shale, sandy-m-~=-s--wommeamwm——- 1 108
Bandstong-====-===-cormmocunmen— - 3.5 [111.5
Shale, light-—---e-scemmmmmm e .5 | 112
Limestone-=======----mwmmma——e - 2 114
Shale, blug===-==ccccacrnem - 7.5 | 121.5
Coalmmmmmom e e 2.4 ]1123.9
Fire clay-=-=======;ecmmmmaae e een .7 | 124.6
Shale, blue---+=-=---—c-mmommme 25.4 | 150
Slate, blue--——=---c-c—mmmca - 4.1 | 154.1
Slate, black=-ses——w—mmomee - .8 1 154.9
Coal—-=-m-ere e e 1.1 | 156
Fire clay~------------cowcmmeunn 1 157
Limestone---w————---———mom e e 1.2 | 158.2
Shale, blue-—-------c---cmmcu 2.8 | 1sel
S§late, black-------=--ca-—cuuu- 5.2 | 166.2
Coal-mmmmm e e e 1.4 | 167.6
Fire clay-=~-=w-remerecmcecaecaas .9 | 168.5
Shale, sandy----===w=meceeee—o 6.3 |174.8
Sandstone-=~=—=rm~—son—memene e e 3.2 | 178
Shale, sandy------------—-------. 12 190
Shale, blue--------—--ccmcmmmn 10.4 | 200.4
Slate, black----=-=---om--cmoeoo 1 201.4
Shale, blu@=w=ma—mca o 10.2 | 211.6
Well 15/9W-~32C1
Type of record: Driller's log. Altitude: About 610 feet,
Quaternary System:

Recent and Pleistocene Series:
Surface-=~---~--=-=-cccmmmme e 16 16
Hardpan, light-gray--------=--=w-- 3 19
Hardpan, light-brown---w---=-==-- 5.5 24.5
Sand-----c-mmm e 1.5 26
Hardpan, dark-brown-we=-=veauecaaa- 1 27
Hardpan, light-gray~---------=oa- 6 33
Sand~===-recmmm e e 1.5 34.5
Hardpan, light-gray------—r=-w---- 3.5 38
Hardpan, sandy---==-=-=-~=====c-m= 4 42
Hardpan, brown----=-=c——--maeaa-o 27 69
8and and gravel-~---=w---sc——o—-o 3 72 . B.



Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 15/9W-32C1--Cont.
Thick-
Material ness szth Remarks
(feet) (feet)
Pennsylvanian System:
Middle Pennsylvanian Series:
Shale, gray--------c-me-eeeceecaaa- 8 80

Type of record:

Well 15/9wW-32D1

Driller's log.

Altitude; About 610 feet.

Quaternary System:

Recent and Pleistocené Series:

Pan, sandy----—--=-==-———-c-c--n--

Pennsylvanian System:

Middle Pennsylvanian Series:
Shale, gray----========r—=====~=-
Slate, black-----------n=con=e==-

Shale, gray-----==--=r-—~--vaca==
Limeston@--====o—-——--mummmmm———a
Shale, light-gray-------------—-=-
Shale, sandy, gray-------=-==--=-=---
Sandstone~==~=-———m=mmemmcmmm——a—

Shale, sandy, gray-------=======-
Sandstone---~=======—=m--mme—eman
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88.7
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89.6
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129
135
145
167
173
174.6
175.8
178
186
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207
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216
218.3
218.5
218.7
218.8
219.6
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220,1
220.8
222.9
224
229.8
230.2
231.2
233




Table 5.--8elected well logs, Vermillion County, Indiana--Cont.

Well 15/9W-32D1--Conk.

Thick- Depth
Material ness (feet) Remarks
(feet)
Pennsylvanian System:
Middle Pennsylvanian Series:
Shale, dark-gray--=-=-=-cccceaaa- 3.5 §236.5
Slate, black=-=====-=ccerrrormeaaa 1.5 | 238
Well 15/9W-34Ql
Type of record: Driller's log. Altitude: About 500 feetk.
Quaternary System:
Recent and Pleistocene Series:
Surface fill and sand---=-------- 12 12
Gravel, fine---~--=——--———ccenuo 36 48 W. B. 36 to 67.5 ft
Sand and gravel----=-----cmeuauaa 10 58
Gravel, shot-sized-------=--—-—--o 9.5 67.5
Well 15/10W-10K1
Type of record: Driller's log. Altitude: About 640 feet.
Quaternary System:
Recent and Pleistocene Series: |
Clay, soft, yellow------m--coo--- 18 18
Hardpan, hard----=----ccmccmmauaa 32 50
Sand, fine-----------—--me-mem--a 10 60
Pennsylvanian System:
Middle Pennsylvanian Series:
Shale, soft, light---=====r==-==-- 7 67
Shale, hard, light----—---=-=ac-a—- 28 95
Sandstone, light--------—=-—-——-~- 55 150 W. B
Well 15/10W-15M1
Type of record: Driller's log. Altitude: About 620 feet.
Quaternary System:
Recent and Pleistocene Series:
Soil-=-r-— e e e 3 3
Clay--------------=—---—---—-—cun 32 35
Gravelw=a=--ueemecccccccccacaaeaaa 15 50
Pennsylvanian System:
Middle Pennsylvanian Series:
Shale, white-~=--=-=--=—-=cmr-ocuco 24 714
Lime shell----------mcmmmeemcmeem 2 76
S8late, white---=~-—s—cmcmerccma 4 80
Coal-----mmmm e e 3 83
S8late, white and dark------------~ 87 170 T. D. 1,727 ft

- 39 -



Table 5.--Selected well logs, Vermillion County, Imndiana--Cont.

Well 15/10W-21R1

Type of record: Driller's log. Altitude: About 610 feet.
Thick= Depth
Materiali ness (feer) Remarks
i (feet)
Quaternary System: :
Recent and Pleistocene Series:
Clay, sandy-~-~w==e-——e-——cwoan=ax ¢ 10 10
Hardpan-=-—--===m-me e e e e e e mnn ! 10 20 Little water act
20 ft
Pennsylvapian System:
Middle Pennsylivanian Series:
Shale, gray--w—--—==----smueawoux 25 45
Shale, white=~==s=-=—-v-———wa o 7.5 52.5
Sandstone---cwmmemmmmmmm e ———— 12.5 65
Shale-ww=-wommre e —scanwas 25 90 Little water at
78 ft
Shale, sandy---we-covmcc—mmce—uea- 3 93
Shale-wrwe————s e e e e e e e 31 124
Slate-—~=~-——m=-m— e m e ——eecoa—— .5 | 124.5
Shale, sandy---==-=-caeeeeeeee—a. 2.5 127
Sandstone—~-e s s m e e m e 5 132
Shale, sandy---------v-c--cmeac=-= 9 141
Coal —mm—mm et mmmtm e 1 142
Shale, sandy, solid-======scen=== 33 175
Shale, blue~=~we-cew~cmc—ccccnon— 40 215
Slate, black----=--cmmmmcomeocnno 5 220
Shale, sandy---~=+=c==-ccceacuaax 10 230
Sandstone, white----v--s-cccmvcaa- 14 244
Sandstone, yellow-—-=----ecoouua- 4 248 Salt water
Shale---cws—meomv v o e 2 250
Well 15/10W-27M1
Type of record: Driller's log. Altitude: About 610 feer.
Quaternary System:
Recent and Pleistocene Series:
Surface----- R el L DD Dty 19 19
Hardpan-==--=--===-==--—~~——<=cuww— 29 48
Sand and gravel--===--==-ecceee---- 8 56 W. B.
Well 15/10W-27R1
Type of record: Driller's log. Altitade: About 630 feet,
Quaternary System:
Recent and Pleistocene Series:
Surface-crmemmem e e 10 10
Hardpan-~we=--~--sce e cmcmcmw—— 42 52
Pennsylvanian System:
Middle Pennsylvanian Series:
Shale, light--=~=cwwmoonmmum - 62 114
Shale, blue-w-==~ree——m e mvmn- 20 134
Slate, soft, black-—-=wwe—e--——w-x 4 138




Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 15/10W-27R1--Cont. I
Thick-
Material ness ?:Ez:) 3 Remarks
(feet)
Pennsylvanian System: :

Middle Pennsylvanian Series:

Fire clay----=------r—-cnu-mmmm——- 7 145 i
Limestone------=-=--—————--———====== 3 148
Shale, light-----==-ceccccacreaa- 4 152
Slate, soft, black----~-n-===-=n==-- 5 157
Slate, hard, black--------=—---=- 1.7 158.7
Coal-===m-mmmmmmmmm e e mmmm e 3.1 161.8
Fire clay---------==umemummemre——— 5.1 166.9
Shale, sandy, light----------===- 435 211.9
Shale, blue---=-----c-rremcmmmmaa- 28 239.9
Slate, soft, black------------=== 7 246.9
Slate, hard, black---~--ceceeaaaa 4 250.9
Fire clay----—--—-—=c==mmcmana--ux 3 253.9
Sandstonge-~~cre=mmmemcmmmre e 10 263.9
Shale, light---======cr----—-mco-- 9 272.9
Slate, light-~--c-wcm-mmmmmem——e - 7 279.9
Coal--=a-=memmmm e ce e 2.8 282.7
Fire clay----=-==eeccccccc—enao—- 7.2 | 289.5
Sandstone------------=—“-c=meao=a 16 305.9
Shale, sandy, light-------ccee--- 9 314.9
Slate, sandy, brown-----======-=- 8 322.9
Slate, soft, black--=---=-=====-- 6 328.9
Slate, hard, black----=----cnu=-u- 3 331.9
Coal-~-------—--—r e mmmmm————— 1.2 333.1
Fire clay----=vemmemmmmm e 2.8 |335.9
Sandstone--==---——-—+-—-=m---mmean-- 8 343.9
Slate, sandy, dark--------=---==-- 16 359.9
Sandstone--=rr=——===---m e ———— 9.5 | 36%.4
Slate, sofb, gray-------==-wc=-===- .5 | 369.9
Coalrmmm=—mm—m e 6.3 {376.2
Fire clay--=—----c-cm-o-rmmmmama~- .7 376.9
Well 15/10W-35D1
Type of record: Driller's log. Altitude: About 615 feet.
Quaternary System:

Recent and Pleistocene Series:
Surface-r-—=--=c-m-m-——nsicm————- 8 8
Sand-----—-———=— e e ———————— 8 16
Hardpan, sandy--------v-========- 17.3 33.3

Pennsylvanian System:
Middle Pennsylvanian Series:
Shale, sandy------------========- 1.7 35
Sandstone-—-—-======----—---e—m———a 17 52
Shale, sandy-------===-ccceommamus 56 108
Shale, blue——=====eceee—cce— e 9 117
Slate, black---==----—mcommmeaan- 1.4 |118.4
Coal------—-——c-mmmme e .6 119



Table 5.--5elected well logs, Vermillion County, Indiana--Cont,

Well 15/10W-35D1--Cont,

Thick- Depth
Material ness (feet) Remarks
(feet)
Pennsylvanian System:
Middle Pepnsylvanian Series:

Fire clay=r==-w--c-cmmcmmmaaaaa- 2 + 121
Shale, light=======c-cccccaaaaaa- 2 123
Limestone---===--c=ccmammoacaaaao 4.3 127.3
Shale, blue-----===-~ecmuarmmamaa= 8.7 | 136
Slate, black=======ccccecacanaax - 1 137
Coal-—m=m— e m e 3.7 | 140.7
Fire clay------=-------cmmmm - 1.3 1142
Shale, light-----------—-"-—-———--- 2 144
Sandstone----~=--====-—==rr--cema- 23 167
Shale, sandy-----===c--emceeaeaa- 13 180
Shale, blue-=---=-=ccc—mmmmceecee 38.2 218.2
Slate, black--w--=-=cmccrmacaaa~ 7 218.9
Coal-=--—m e o .3 | 219.2
Fire clay---===smemmmmmrmec e - 1 220.2
Shale, sandy--------~-=~---—-—--—- 3.8 1224
Shale, brown-----=-=——=-c-ceccmeamo 22 [246
Limestone--===-=m---mcmmmmcaeaao- 2 248
Shale, gray----=-===----cecmeccaaaa- 14.8 262.8
Slate, black-=-===cemccmcmccncna- .8 | 263.6
Slate, black, and coal------=-wu-- 1.6 265.2
Shale, brown--=--=--ceecccecaaua- 4.5 | 269.7
Sandskton@==--=s-ccccccaaenna - 11.3 | 281
Shale, brown-~=-—-~-~~cocacmaaa- 17.5 298.5
Shale, black~======--eeccecacaaa- 6.7 |305.2
Coal—=-mmmmm e 1.3 |[306.5
Fire clay-----------—-——"—"——-————- 2 308.5
Shale, lighbt-===---cccccccaaaaaa- 8.5 | 317
Shale, gray-----------—----—-————- 3 320
Shale, brown------=--ccccecaaaaa- 12 332
Sandstone--=-==-==c—2—cmrmmemnaa- 13.2 | 345.2
Coal----m e .8 | 346
Slate-==-m-mmmm e .1 | 346.1
Coal-—--=—mmm e .6 | 346.7
Slate, gray--—------=-~-—~—~—=~«—>=- .3 | 347
Coal=-mm e 3.7 | 350.7
Fire clay=-=-===-==cccmcimcmsmnaa-x 1.1 | 351.8
Shale, brown-------ccec-—cmmmcaca- 3.5 | 355.3
Coal==m—mmmmme e e e e ea .8 | 356.1
Fire clay---------==—=-=-—-cu- .9 3as7
Shale, blue-=-=-—-—cccmmammaa—o 2.3 |359.3
Slate, black---~===ccccmmcmeeae—— 3.5 | 362.8
Coal---mmem e 1.4 | 364.2
Fire clay-=---=--cm-mmmmmm e .8 | 365
Limestone-==---==ccmmcmccmcaaeeoo 1 366
Shale, brown-==-=-==---caocoma———- 2 368
Limestong-~=====---cm-cmmammaaa oo 1 369
Shale, blue---===---c-meeccmeaan- 10.3 | 379.3




Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 15/10W-35D1--Cont.
Thick- Depth
Material ness (feet) Remarks
(feet)
Pennsylvanian System:
Middle Pennsylvanian Series:
Slate, black-===-r---—w-—waoocman 5 384.3
Slate, blug-=-———~w-cumum e m i —am 2.7 387
Slate and coal------=---cmmeeoenan- .6 |387.6
Fire clay-=======-=rr-memme e 1 388.6
Shale, brown--=--=====ce-cceemaa= 1.4 1390
Shale, blug-==-==memeemm e e 18 408
Slate, blue-~-~—-—=-r==-smcmm—a—a- 5.2 |413.2

Lower? Pennsylvanian Series:
Coal--------——-cmmmmmmmmmma - 2.7 |415.9
Fire clay-~=-==--cmccmccccememaae 1.1 417
Shale, light-----------c——cmuaas 8 425
Shale, brown---=-===-=---ceeecaeaa- 8 433
Shale, blue-------~~-—-cc-mcmmua- 12 445
Limestong---====---cmommmm oo 1.2 |446.2
Slate, black-=--wecmmmrmecmcmmeeaea .7 446.9
Coal and slate---------——-uc—cu=-= 1.2 |448.1
Slate, dark-----=c--umummmmua e .5 448.6
Limeskong--===s--mem e e e mm e 48 496.6
Shale, brown-----------=-—-+-===_—= 29 525.6

Well 15/10W-35H1
Type of record: Driller's log. Altitude: About 610 feet.
Quaternary System:

Recent and Pleistocene Series:
Surface---v-c—- s mmmmm e —————— 10 10
Pan, sandy---------===--==cc----- 20.5 30.5

Pennsylvanian System:

Middle Pennsylvanian Series:

Shale, sandy, gray---------==w=--- 14.8 45.3
Sandstone----—----mmemmmm e —m——ee .6 45.9
Shale, sandy, gray-------=-------- 14.6 60.5
Sandstone--==-=--cm-me—mmm e e 2 62.5
Shale, gray----------—------------ 9.5 72

Slate, black-----=---cmmemmmre——- 1 73

Shale, gray-==«--—---=cco—wmcmaw-- .5 73.5
Slate, black=======cec—ceemomuanca 1 74.5
Coal-=msmmm e me e e e e .8 75.3
Clay-«--=-—c—=mmm— e mccccccmauaa- 2 77.3
Shale, gray------—-=----r-----—-- 3.7 81

Limestone----====---ememr—cee———o 2.5 83.5
Shale, gray---==-====--=c-e=eeu-= 2.5 86

Shale, dark-gray=--==c-——-=====a=u= 4 90

Slate, black-----==--=--mmeeee- 4.3 94.3
Coal-mrmrmm e mmmmem e .9 95,2
Band--=v--mmm e e e -——— 95.2
Coal--=m-mmmmm e e e 1.6 96.8



Table 5.--Selected well logs, Vermillion County, Indiana--Cont,

Well 15/10W-35H1--Copt.
Thick-
Material ness ?:g;:) Remarks
{feet)
Pennsylvanian System:
Middle Pennsylvanian Series:
Clay-=-===cmem oo 2 98.8
Shale, gray---w--—--c—sme——u—aaa- 4.7 1103.5
Shale, sandy, gray--=--=c-=--c---- 10 113.5
Shale, gray--=------=-=-—-—==-va-- 64.5 [178
Shale, dark-gray-----e=-======---- 1 179
Slate, black----=c-ccmmmrccrono 3.6 182.6
Coal----——=~————mmmmm— e mae— e em 1.2 |[183.8
Clay---—-—==—= e - .5 | 184.3
Shale, sandy, gray-----=====~===- 3,7 1188
Sandstore---==—==m-m--mmeemm——e——a 12 200
Shale, sandy, gray-----=-=-=-===- 14.3 | 214.8
Shale, dark-gray----~=====w-c==== A1 215.2
Shale, sandy, gray--=---=========- 1.8 217
Sandstone----=----=—---——ceaa——eea- 3 220
Shale, sandy, gray-----=-======~-- 6.5 |[226.5
Shale, gray to brown---~---------- 7.5 | 234
Shale, sandy, gray---------—----—-- B.5 242.5
Shale, gray~-----=-=-r=-=-cemo—ea- 6.5 | 249
Slate, black-----c-ccmmcmmamceao 4.5 253.5
Clay-=-wmccemecsmcnmc e e cmua - 2 255.5
Shale, light-gray---------------- 12.5 268
Shale, sandy, light-gray----=-=--=- 3.5 271.5
Sandstone-----=-=c-vome—mmmmmaooo 2.5 274
Shale, sandy, gray-----=-=-==-===--- 5.5 279.5
Shale, gray--=-=--==m-c-mcceceecaaa- 10 289.5
Shale, sandy, gray---==-e-=c=--=- 37.5 327
Shale, dark-gray----------------- 3 330
Slate, black~-~---=-=-vovocooa—— 3.7 |333.7
Shale, brown----=--wem-—ec—cca-n-- .5 |334.2
' Clay----——=———mmmmmmmm e - .6 | 334.8
Shale, sandy, gray-----e-e-=------ 4.2 1339
Shale, gray----------=---—-«—c—-- 6.8 |345.8
Slate, black-=-==-==--memmmmeuan- 3.2 | 349
Shale, sandy, gray---=-=-==-====--- 3 352
SMUE == === mmmmmmmmm e .5 |352.5
Clay---—-==-——--cmwmemmumme oo 1 353.5
Shale, sandy, gray-===~=---==-=--- 4.5 | 358
Well 16/9W-3D1
Type of record: Driller's log. Altitude: About 630 feeti.
Quaternary System:
Recent and Pleistocene Series:
Clay, yellow=======-=mcememmmeaa 12 12
Clay, sandy, yellow--~=---ce—oeau- 5 17
Muck, soft, blug----—-------o-- 15 32
Hardpan---====--co-mmmmmvonamaao= 35 67



Table 5,--Selected well logs, Vermillion County, Indiana--Cont.

Well 16/9W-3D1--Cont.
Thick- Depth
Material ness (feet) Remgrks
(feet)
Quaternary System:
Recent and Pleistocene Series:
Clay, soft, blue---=--w-u-ccec--- 21 88
Hardpan--=-=-r=-==--ee e eem e e e 6 o4
Pennsylvanian System:
Middle Pennsylvanian Series:
Shale, soft----------c-wconuaa- 8 102
Sandstoner-su-—-sae-mucewem—aomaa= B3 185 . B.

Well 16/9W-11N1

Type of record: Driller's log.

Altitude: About 520 feet.

Quaternary System:

Recent and Pleistocene Series:

Riverwash and hillslide----=----- 18 18
Pennsylvanilan System:
Middle Pennsylvanian Series:
Shale, soft, blug-=r-mccccaceaaa- B 26
Slate, carbonaceous, black-e=-—a- 10 36
Fire clay, plastic, white-~------ 8 44
Limestone streaked with clay----- 12 56
Limestone, coarse-grained, very
hard, white-=--ccmemmem e 14 70
Shale and slate with coal streaks 9 79
Shale, gray-----==--csccccccesun~e= 5 B4
Well 16/9W-15N1
Type of record: Driller's log from memory. Altitude: About 620 feet.
Quaternary System:

Recent and Pleistocene Series:

Mud, sandy, softe-ece-eece--em-ea- 128 128

Mud, sandy, firmer--=-====vcec==a- 7 135
Pennsylvanian System:

Middle Pennsylvanlan Series:
Sandstonguec-mes e ccmmr e 17 152 . B.
Well 16/9W-22L1

Type of record: Driller's log. Altitude: About 650 feet.
Quaternary System:

Recent and Pleistocene Series:
Surface-=e-m=mmcome e mmne— e 10 10
Sand--=scecaccacccccccrccncacana- 12 22
Hardpan--=--====-===c-c-ccococaoo- - 23 45
Sand and gravel---------c-ceccmaea- 6 51 . B.

- 45 -



Table 5.--Selected well logs, Vermillion County, Indiana--Cont.

Well 16/9wW-22P1

Type of record: Driller's log. Altitude: About 650 feet.
" Thick- Depth
Material ness (feet) Remarks
(feet)
Quaternary System:
Recent and Pleistocene Series:
Surface=====--ccee e e e 15 15
Hardpan------~----=-———~——--au-u-=~ 37 52
Gravel—-=~--=-cemcmmmcmmemmeemmeen 2 54 W. B
Pennsylvanian System:
Middle Pennsylvanian Series:
Slate, black-----=--==-=m—emom - 4 58
Fire clay--=r=-r==wc—cccoaaoaou-- 3 61
. Well 16/9wW-30Q1
Type of record: Driller's log. Altitude: About 630 feet.
01d hole--=-=-===-reecmumrmemne 100 100 :
Quaternary System:
Recent and Pleistocene Series:
Muck, sandy----====--c=ceccemecee-a- 70 170 Dry
Coal-==mmmmmmm e e .5 170. 5| Slight seepage
Mud--=----=~=mrmem e —m e mmemm—a e 2 172.5 | Dry
Pennsylvanian System:
Middle Pennsylvanian Series:
Bluestone==========meceeee e ——— 2.5 175 Dry
Shale, gray----- L e L L P i5 190 5light seepage
Shale, dark-----===-==--ccmecurao- 45 235 Do
Shale, gray-—==-=-=---==o-==-—cee—--- 15 250 W. B.
Well 16/9W-31A1
Type of record: Driller's log. Altitude: About 630 feet.
Quaternary System:
Recent and Pleistocene Series:
Clay, yellow----=-r--ccccocmcaana- 12 12
Sand, hard-----=-=--—-cmmmmrmm———- 6 18
Mud, soft, blue-----—--=weeccwuar-a 4 22
Hardpan----—---res-mcmmc e e 26 48
Clay, blue-~-——~—-=-occmrmmmem - 8 56
Hardpan--=-=====-==ceceeemeemeee e 7 63
Mud, hard, blue--=-===c--memmmmen 16 79
Glay, blue—----——-==---~-vmmma - 7 86
Sand and gravel------—---ee—ae—a- 9 95 W. B
Well 16/9W-32P1
Type of record: Driller's log. Altitude: About 640 feet.
Quaternary System:
Recent and Pleistocene Series:
Surface-=--=—=--c-mur et me———- 10 10
Hardpan----=-~-=====-=ceceeec e mumn 11.5 21.5



Table 5.--Selected well logs, Vermillion County, Indiama--Cont.

Well 16/9W-32P1--Cont.

Thick-
Material ness |?;222) Remarks
(feet)
Quaternary System:
Recent and Pleistocene Series:
Gravel-~ce-—memc e mme e — e 3.5 25 W. B.
Hardpan-------~------—-=—-~—-————- 53 78
Gravel--==--r-cormmm e e .5 78.5 | Not much water
Hardpan-----~~=ccoscmccmmacccmn 23.5 102
Pennsylvanian System:
Middle Pennsylvanian Series:
Shale, light------------c——-- 1 103

Well 16/9W-34H1

Type of record: Driller's log from memory.

Altitude: About 590 feet.

Quaternary System:
Recent and Pleistocene Series:

) 1
b
i

Surface----------mmmeme e - 6 6
Pennsylvanian System:

Middle Pennsylvanian Series:
Clay, blue, and shale~==s-==ca=--- 111 117
Sandstone, white----=-=-—r--vee-- 17 134 Salt water
Shale, soft--—--=----ommrmceccea 100 234
Sandstone, yellow--=====-==n—wu=- 106 340 Soda water in top

10 fc

Lower? Pennsylvanian Series:
Shale-=-------cmmm e e e e 192. 532
Sandstone----—-=c v s mmd e a——— 3 535
Shalg=====r=-———m—mmm e 15 550

Well 16/10W-9F1

Type of record: Driller's log.

Altitude: About 625 feet.

Quaternary System:
Recent and Pleistocene Series:

Hardpan and sand=-=«=====re=ccea--
Pennsylvanian System:
Middle Pennsylvanian Series:
Slate, black-====--—m-emrecceeeee

Shale, dark---------=-c==ccmmea-u
Limestone-~--we-er-wmccamcmc o mam
Sandstone---=-m-m-mmmmm e e

10
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60

63
65
68
76
78
80
122
126
132
140
191
192






